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WHAT IS CLAIMED IS : 

\ -h — ~" A method lui I'eduurrr-tonor in nn imnge comprised of raster pel data, 



1 

2 comprising: 

3 determining surrounding pels of subject pels; 

4 for each subject pel, generating a sub-pulse wifWTpower to charge a sub-pel 

5 region within the subject pel based on a pattern^efihe surrounding pels of the subject 

6 pel; and 

7 for each subject pel, generating^ position information indicating an alignment of 

8 the sub-pel region in the pel, wherein the position information is used to position the 

9 sub-pel region produced by the sub-pulse width power in the pel. 



1 2. 

2 pel region. 



The method of claim 1 , wherein toner is attracted to the charged sub- 



1 3 . Thrf method of claim 1 , wherein the position information clusters the 

2 sub-pel region of adjacent pels in order to reduce electrogmanetic radiation. 



1 4. /The method of claim 1 , further comprising: 

2 for eabh subject pel, determining whether the pattern of the surrounding pels 

3 indicates thm: the subject pel is in a black filled region, wherein the position 

4 information is used to align the sub-pel region in the subject pel in the black filled 

5 region to bje adjacent to the sub-pel region in one adjacent subject pel in the black 

6 filled region. 



1 5/ The method of claim 4, wherein the alignment of the sub-pels forms 

2 checkerboard pattern. 



1 

2 posit 



6. ^Ffiemethod of claim lpwK5reio^^ width power ; 

Information is encoded in a look-up table thatprovides one"output sub-pulse 
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1 7. The method of claim 4, wherein the^afrounding pels include pels from 

2 the scan line including the subject pel and fropf'scan lines adjacent to the subject pel, 

3 wherein the subject pel is in the black fijj^a region if a plurality of the surrounding 

4 pels are all black. 



8. The method ofi^claim 7, wherein the subject pel is in the black filled 
region if the plurality of tlje pels that surround the subject pel that are all black form a 
cross shape. 

9. The rfiethod of claim 7, wherein the surrounding pels and subject pel 
form a data window of pels, further comprising: 

encoding^el positions in the data window to include location information of 
the subject pel yvith respect to other pels if the subject pel is in one black filled region; 
and 

using/the position information to align the sub-pel regions in the subject pels in 
the black fitted region to be adjacent to the sub-pel region in one adjacent subject pel 



8 in the blacjc filled region. 

1 10- The method of claim 9, wherein the data window forms a diamond 

2 shape with the subject pel at the center of the diamond shaped window. 



1 /ll. The method of claim 9, wherein the sub-pulse width power and 

2 posit/on information are encoded in a look-up table that provides one output value 

3 including sub-pulse width power and position information for an input subject pel and 

4 surcoun^ to provide the 

5 position information that is used to align sub-pel regionsTrr^ls iii the black 
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to be adjac ent to the sub-pel region in one adjacent subject pel for input data 
windows that are encoded with position iniormauonT 




12. The method of claim 7, wherein the ^afrounding pels and subject pel 
form a data window of pels, further comprisingfTor each subject pel: 

3 determining from the pels in the dpfa window whether the subject pel is on an 

4 edge of an image of black pels; and 

5 using the data window as tffput to a look-up table that provides one output 

6 sub-pulse width power and position information for different input data window 

7 patterns including patterns thdt indicate that the subject pel is in one black filled 

8 region or on one image ed$e. 



1 13. The meftiod of claim 12, wherein the look-up table is encoded to align 

2 pels on the edge toward the black filled region. 

1 14. Th<£ method of claim 12, wherein the look-up table is encoded to 

2 provide a sub-pulse width power level for pels on the edge that is less than the sub- 

3 pulse width power level for pels in the black filled region. 



A system for reducing toner in an image comprised of raster pel data, 
comprising? 

means for determining surrounding pels of subject pels; 
Veans for generating, for each subject pel, a sub-pulse width power to charge 
a sub-p^l region within the subject pel based on a pattern of the surrounding pels of 
the subject pel; and 

means for generating, for each subject pel, position information indicating an 
lent ££fehe"SUb-pel i'egicnt4iUl^Del, wherein the position information is used to 
the sub-pel region produced by thesilb^pulge width power in the pel. 



1 16. 

2 pel region. 



4 



-22- 



Express Mail No. EL414495466US 
Docket No. BLD990050US1 
Firm No. 0036.0060 



The system ot claim n, wneie iii lonei is a ttr ac t ed to tho charged sub 



1 17. The system of claim 15, wherein the gpsluon information clusters the 

2 sub-pel region of adjacent pels in order to redupe'electromagnetic radiation. 



1 18. The system of claim 16; Further comprising: 

2 means for determining, for'each subject pel, whether the pattern of the 

3 surrounding pels indicates thanhe subject pel is in a black filled region, wherein the 

4 position information is useja to align the sub-pel region in the subject pel in the black 

5 filled region to be adjacent to the sub-pel region in one adjacent subject pel in the 

6 black filled region. 



1 19. Thfe system of claim 1 8, wherein the alignment of the sub-pels forms a 

2 checkerboard pattern. 

20. / The system of claim 15, wherein the sub-pulse width power and 
position information is encoded in a look-up table that provides one output sub-pulse 
width povyer and position information for an input subject pel and surrounding pel 
pattern. 

'21. The system of claim 1 7, wherein the surrounding pels include pels 
from ihe scan line including the subject pel and from scan lines adjacent to the subject 
pel, wherein the subject pel is in the black filled region if a plurality of the 
surrounding pels are all black. 



22. The system of claim 21, wherein the subject pel is in the black filled 
bgion if the plurality of the pels that surround the subject pel that are all black form a 
lape. 
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1 £k Ihc system of claim 21, wherein the aurrounding pels and subjec t pel,, 

2 form a data window of pels, further comprising: 

3 means for encoding pel positions in the data window ta^irfclude location 

4 information of the subject pel with respect to other pej^ifthe subject pel is in one 

5 black filled region; and 

6 means for using the position infornjalfon to align the sub-pel regions in the 

7 subject pels in the black filled region tefoe adjacent to the sub-pel region in one 

8 adjacent subject pel in the black fiKed region. 



v 1 



24. The systenVof claim 23, wherein the data window forms a diamond 



2 shape with the subjected at the center of the diamond shaped window. 



1 25. TWe system of claim 23, wherein the sub-pulse width power and 

2 position information are encoded in a look-up table that provides one output value 

3 including sup-pulse width power and position information for an input subject pel and 

4 surrounding pel pattern, and wherein the look-up table is encoded to provide the 

5 position information that is used to align sub-pel regions in pels in the black filled 

6 region to be adjacent to the sub-pel region in one adjacent subject pel for input data 

7 windows that are encoded with position information. 
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26. The system of claim 21, wherein the surrounding pels and subject pel 
forijh a data window of pels, further comprising, for each subject pel: 

means for determining from the pels in the d\ta window whether the subject 
pej is on an edge of an image of black pels; and 

means for using the data window as input to/a look-up table that provides one 
output sub-pulse width power and position infontfation for different input data 

'patterns incliltiiq^ that income that the subject pel is in one black 
filUfed region or on one image edge. 
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1 ""27. Thp cygtem r>t rlaim U;ln mm thr* InnKnp tab|p i S encoded tO align 

2 pels on the edge toward the black filled region. 
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28. The system of claim 26, wherein the lopknip table is encoded to 
provide a sub-pulse width power level for pels oirthe edge that is less than the sub- 
pulse width power level for pels in the blad^rilled region. 




A computer-readable transmission medium including a look-up table 
data structure used for reducing toner in an image comprised of raster pel data, 
comprising: 

a plurality of output values, wherein one output value is provided for at least 
one pattern of pels in^uding a subject pel, wherein the output value is substituted for 
the subject pel, ancr wherein the output value comprises a sub-pulse width power to 
charge a sub-pebregion within the subject pel based and position information 
indicating an alignment of the sub-pel region in the pel, wherein the position 
information is used to position the sub-pel region produced by the sub-pulse width 
power in the pel. 



1 JO. The computer-readable transmission medium of claim 29, wherein 

2 toner if attracted to the charged sub-pel region. 

1 / 3 1 . The computer-readable transmission medium of claim 29, wherein the 

2 position information clusters the sub-pel region of adjacent pels in order to reduce 

3 elecfcrogmanetic radiation. 



1 / 32. The computer-readable transmission medium of claim 29, wherein the 

2 oi/tput values for subjectpels in a blagkjUled region include position information that^ 

3 ajfigns the^wb^pef^ in the subjectpelshTtl^ to be^ad^aeetft to 

4 the s>rf5-pel region in one adjacent subject pel in the black filled region. 
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1 -33: Thr r,nmp ii hi.r-r i ".flrfjih1r. trnnqnrnoninn Tnndinm nf 19 , w herein thg_ 

2 position information for the output values of subject pels in the blackJUktfregion 

3 aligns the sub-pel regions to form a checkerboard pattenr^-^^ 

1 34. The computer-readable transmission medium of claim 33, wherein the 

2 subject pels are in the black filled regkm if a plurality of the surrounding pels are all 

3 black. j< 

1 35. The computer-readable transmission medium of claim 34, wherein the 

2 subject pel is in the black filled region if the plurality of the pels that surround the 

3 subject pel that^are all black form a cross shape. 

1 36. The computer-readable transmission medium of claim 29, wherein the 

2 surrounding pels for which an output value is provided in the look-up table data 

3 struorure form a diamond shape with the subject pel at the center of the diamond 

4 shaped window. 

1 / 37. The computer-readable transmission medium of claim 29, wherein the 

2 ©utput values for subject pels on an image edge are encoded with position information 

3 /to align the subject pels on the image edge toward a black filled region. 

1 I 38. The computer-readable transmission medium of claim 29, wherein the 

2 I output values for subject pels on the image edge are encoded with a sub-pulse width 
3/ power level thap is less than the sub-pulse width power level for pels in the black filled 
4/ regiito — ^ 



